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Tests  on  the  Transportation  of  Peaches  from  Colorado,  August  19^6 
From  Grand  Junction,  Colo,  to  Lincoln,  Feb.  and  Minneapolis,  Minn. 


Because  of  the  rapid  exoansion  of  the  -oeach  growing  industry 
in  Western  Colorado  it.is  apparent  that  an  extension  of  the 
marketing -area  is.  needed  and  ways  and  means  of  reaching  more- 
distent,  markets  than  are  novr  served  would  be  desirable.  ':'ethods' 
6f  getting  river  and  better  quality  -neaches  to  the  markets  in. 
order  to  stimulate  consumer  demand  also  seem  to  be  desirable. 

A  request  for  the  work  along  these  lines  was  initiated  at 
a  meeting  of  the  Western  Colorado  Horticultural  Society  at  Grand 
Junction  in  January  I9U6.     It  r^ras  endorsed  by  the  Mesa  County 
Research  Committee  and  tJhe  Peach  Board  of  Control  and  was  trans- 
mitted to  the  TT.  S,  Department  of  Agriculture  by  Professor 
A,  M.  Binkley,  Head  of  the  Depart.ment  of  Horticulture,  Colorado 
State  College,  with  offer  of  cooperation  and  assistance  in  con- 
ducting the  tests.     Before  describing  the  work  undertaken  and 
discussing  the  results  it  is  apt)ropriate  to  make  special  aclmow- 
ledgement  of  the  help  rendered  by  Professor  Binkley  in  making 
preliminary  arrangements  with  the  various  interests  concerned. 
He  was  also  most  helpful  in  organizing  the  rtrogram  of  tests, 
cooperating  with  D.  7.  T^'isher,  Brincinal  Horticulturist,  Bureau 
of  Plant  Industry,  under  whose  general  direction  the  work  was 
conducted.    Acknowledgements  to  others  who  coo-Derated  will  be 
found  at  the  end  of  this  report . 

The  "Durpose  of  the  summary  that  follows  is  to  give  a  brief 
report  of  the  most  outstanding  results  for  the  benefit  of 
cooperators  and  others  interested.    I'ost  of  the  conclusions 
that  may  be  drawn  from  these  results  are  necessarily  largely 
tentative.    Further  work  is  needed  to  get  information  that  could 
not  be  obtained  under  the  conditions  prevailing  during  these 
tests  and  to  obtain  a  so'jnder  basis  for  drawing  conclusions. 

Plan  of  Tests  and  Descri-otion  of  Methods  Used 

All  of  the  tests  made  were  vrith  Slberta  peaches  and  vfere 
of  2  general  kinds: 

1,  Carlot  shipmpnts  (5  cars)  in  which  no  tf  st  lots 
were  included  but  sample  Trackages  from  the  commercial 
corsignments  were  inspected  at  destination.  These 
were  packed  in  bushel  baskets  and  standard  peach  boxes, 
A  record  of  transit  temperatures  was  obtained  by  use  of 
Ryan  recording  thermometers, 

2.  Carlot  shipments  of  boxed  peaches  (9  cars)  contain- 
ing test  lots  of  two  stages  of  ripeness  for  comparison 
after  unloading  at  destination.     "^hese  errs  were  in  the 
same  train  to  the  sajno  destination  and  wrrr  accompanied 
by  obs.^Tvers  who  recorded  data  on  temperatures  in-bide 
and  outside  the  caxs  during  transit,  ice  supplied  to  the 
cars  and  other  prrtinrnt  information  obtained  during 
the  trip  and  aft^  r  arrival  pt  Uirvn^^snolis,  Minnesota. 
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1.  Unacconmanled  shi-pmRnta.      Three  of  the  5  unaccompanied 
Cars  were  standard  end- bunker  cars  ps  customarily  furnished  to 
shippers;  2  were  similar  cars  but  equiti-oed  with  Preco  fpjis  to 
provide  forced  air  circulation  through  the  load  during  transit. 
The  principal  Object  of  these  tests  was  to  determine  the  effect 
of  replenishing  the  ice  at  Grand  Junction  after  loading  on  the 
rate  of  cooling  of  the  loads  during  transit,  x>articularly  when 
the  reaches  were  in  bushel  baskets.     One  car  loaded  with  peaches 
in  l6  lb.  lugs  was  included  for  conmarison.     All  5  cars  were 
shi-Dped  to  Lincoln,  Nebraska  where  the  recording  thermometers  were 
removed  and  inspections  were  made  by  Dr.  H.  0,  '.'Jerner  of  the 
University  of  Nebraska  whose  helx)ful  coo-oeration  is  gratefully 
acknowledged. 

A  recording  th-^rmometer  (about  the  sane  shape  and  size  as 
an  ordinary  1-lb,  baking  -oowder  cr.n)  was  placed  near  the  center  of 
a  package  in  both  top  and  bottom  Iryers  at  the  doorway  position 
npar  the  centerline  of  the  cars.     The  cars  containing  baskets 
were  loaded  6  rows  wide  and  U  layers  high.     The  rows  were  offset 
lengthwise  of  the  car  t^dth  22  baskets  in  each  row,  making  a  total 
load  of  528,     The  car  with  l6-pound  lugs  contained  a  total  of 
lUOO  packages  loaded  7  wide  with  1  to  2  inches  of  space  between 
the  rows  and  between  the  outer  rows  and  the  car  walls.  They 
were  loaded  10  layers  high  end  stripned  every  second  or  third 
layer.     There  were  10  stacks  in  one  end  and  11  in  the  other  end 
of  the  car  with  about  a  3  foot  bulkhead  at  the  doorvray.  The 
cars  used  in  these  tests,  time  of  icing,  the  size  of  the  loads 
and  other  data  pertinent  thereto  are  listed  in  Table  1. 

2.  Accompanied  shiipments.     The  9  cars  that  were  accomr)ani<^d 
by  observers  were  all  loaded  '-'ith  wrar)-oed  T)each?s  packed  in  l6 
pound  lugs  and  were  shin-oed  to  Minneapolis,  Minnesota,     The  cars 
were  loaded  as  described  above  exceTjt  that  most  of  the  end-bunker 
cars  had  10  stacks  in  each  end  and  the  overhead  bunker  car  ha.d 

12  stacks  in  one  end  and  I3  in  the  other. 

The  main  objects  of  this  test  were  (l)  to  obtain  additional 
information  relative  to  the  effect  of  re-oleni shing  the  ice  at 
Grand  Junction;   (2)  to  determine  the  influence  of  -orecooling  and 
the  addition  of  salt  to  the  ice  at  reicing  on  the  temperature  of 
the  fruit  in  transit  and  (3)  to  compare  the  efficiency  of  standard 
end-bunker  cars,  fan  cars,  and  overhead  bunker  cars  in  the 
transportation  of  peaches. 

All  of  the  cars  in  this  tbst  were  initially  iced  at 
Grand  Junction  on  the  morning  of  August  28  and  loaded  during 
that  day.     The  cars  used,  size  of  loads,  time  of  icing,  and  other 
pertinent  data  are  listed  in  table  2,    All  errs  were  shipped 
under  standard  refrigeration  with  modifications  as  noted  in 
table  2, 
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The  commodity  temperatures  at  one  end  of  the  cars  were 
determined  by  means  of  electric  resistance  thermoneters  placed  at 
12  positions  in  the  load  as  shovrn  in  table  3«     At  the  start  of  the 
test  the  thermometers  were  placed  in  the  west  or  rear  end  of  each 
c?r  and  on  the  south  side,     Howeve^r,  the  errs  were  reversed  at 
Denver  so  thrt  the  thermometers  were  in  the  east  end  and  north 
side.     The  cars  were  again  reversed  at  Des  Moines,  Iowa  so  th.pt 
the  thermometers  were  in  the  south  end  and  east  side  of  the  cars 
from  there  on.     Outside  air  temnerature  records  were  obtained  by 
reading  mercury  thermompters  at  intervals  and  by  means  of  a  Ryan 
recording  thermometer  attached  to  the  underside  of  one  of  the  cars. 
Temperatures  taken  from  the  Ryan  chert  rgreed  well  with  the  mercury 
therraor:etcr  readings.     The  running  time  and  delays  together  vrith 
a  record  of  outside  temperatures  in  transit  are  shown  in  table  U, 
This  shows  a  total  running  time  from  OrpndJunction  to  Invergrove 
(near  Minneapolis)  of  5^  hours,  of  which  22  hours  represented 
delays  when  the  train  was  stouried  and  the  fpns  in  the  fan  cars 
consequently  were  not  operating.    The  outside  temr>prature  records 
indicate  rather  noderate  temperatures  during  transit  with  minima 
around  ^k^?.  and  n?xima  of  76*,  jk^ ,  and  83"=*  (figure  2  and 
table  k). 

To  determine  the  influence  of  transit  tem-peratures  on  the 
peaches,  lugs  of  comDrrable  fruit  were  placed  in  each  of  the 
test  cars.     The  xieaches  for  the  test  lots  were  picked  from 
the  same  orchard  and  x»acked  on  the  morning  of  August  28.  As 
the  fruit  passed  over  the  grader  the  riper  fruit  was  sorted  out 
and  packed  separately.     One  lug  each  of  peaches  of  standard 
maturity  and  one  of  advanced  ma.turity  or  ripeness  was  placed  at 
the  bottom  bunker  centerline,  end  one  each  at  the  top  doorway 
centerline  positions  in  each  of  the  test  cars.     These  positions 
represent  the  coldest  and  warmest  positions  in  end-bunker  cars. 
In  the  overhead  bunker  car  the  lugs  ^fere  placed  at  the  bottom 
quarterlength  on  the  south  side  (when  loaded)  —  instead  of  at 
the  bottom  bunker  centerline  —  on  the  assumption  that  this  was 
the  coldest  position  in  this  type  of  car.     Host  of  the  "oeaches 
included  in  the  standard  maturity  lots  whea  pressure  tested 
(5-I/I6  inch  plunger)  registered  between  10  and  I3  pounds  but 
averaged  9.5  pounds  due  to  about  I5  to  20  percent  tha.t  were 
nearly  tree  ripe  and  registered  less  than  k  pounds.     The  ground 
color  ranged  from  3  on  the  TJSDA  apple-pear  color  chart  to  a  deeper 
yellow  than  k  on  that  chart.     In  the  advanced— maturity  or  ripe  lots 
about  75  percent  of  the  peaches  registered  lees  than  5  pounds 
pressure  test  and  averaged  h,h  pounds.     The  average  pressure  test 
for  this  lot  is  not  accurate  as  many  of  the  fruits  were  too  soft 
to  register  on  the  tester.     The  ground  color  of  the  riper  peaches 
Was  usually  a  full  deep  yellov;  with  possibly  a  tinge  of  green  on 
one  side, 

Precooling  was  done  by  forced  circule.tion  of  air  through  the 
bunker  ice.     In  the  fan  car  this  was  accomplished  by  operating  the 
Preco  fans  vdth  motors  connected  to  the  fan  pulley  on  the  outside 
of  the  caT,     This  forced  air  up  through  the  ice  na.ss  in  the  bunkers 
and  delivered  it  out  through  the  top  bunker  opening  to  the  top  of 
the  load,  reversing  the  normal  direction  of  air  circulation 
in  standard  refrigerator  cars,     (in  transit  the  op^^raticaa  of  the 
fans  when  the  cars  were  in  motion  produced  a  similar  forced 
circulation  of  air  but  vrhen  the  cars  were  standing  the  circulation 
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was  approximately  the  srBe  as  in  st^ndsrd  cars).     In  the  standard 
car  without  fans,  precooling  was  done  with  a  fan  installed  in 
the  center  of  each  top  hunker  opening  "dth  the  remainder  of  the 
"bunker  opening  closed  by  covering  with  heavy  paper  which  v/as 
removed  with  the  ff>ns  after  precooling.     These  fans  were  oioerated" 
by  1/U  H,P.  motors  and  had  a  rated  capacity  of  3720  cubic  feet  per 
minute  with  free  delivery.     During  precooling  by  both  methods 
tested  the  floor  s-oace  in  the  center  bulkhead  ox>ening  of  the  car 
was  covered  with  paper  so  that  the  air  would  be  forced  down  through 
the  load.     This  paper  was  removed  after  precooling  from  the  stpndnrd 
end-bunker  car  but  was  left  in  the  fan  car.    The  floor  rpcks  of  the 
other  fan  cars  were  similarly  papered  during  transit.    At  the 
time  pfecooling  started  3  percent  (3OO  pounds)  of  salt  was  added 
to  tte  bunker  ice.     Both  cars  were  precooled  for  9  hours. 

Transit  temperatures  are  usually  highest  in  the  top  of  the 
load  pnd  consequently  the  greatest  amount  of  rin^ning  and  deteri- 
oration of  the  fruit  occurs  in  the  top  layers,     ^'or  the  purpcffi 
of  comparison  in  this  preliminary  report,   therefore,  the  top 
centerline  temperatures  are  given  primary  consideration  and  are 
the  only  ones  plotted  in  the  chrrtg. 

A  record  of  the  estimated  amoiints  of  ice  and  S'-'lt  us' d  to 
refrigerate  these  cars  is  shovm  in  table  5. 

Results 

The  results  of  both  unaccomnajnied  and  accompanied  tests 
will  be  discussed  together  in  order  to  consider  all  of  the  evidence 
obtained  with  respect  to  each  phase  of  the  investigation. 

1,    Effect  of  replenishing  the  ice  at  G-rand  Junction. 

In  the  Mesa  County  district  the  -procedure  is  to  ice  the  cars 
at  G-rand  Junction  nrevious  to  loading.    Until  after  the  peak  move- 
ment in  I9U6  none  of  the  east-bound  cars  loaded  east  of  G-rpnd 
Junction  were  replenished  before  shi-oment  but  moved  directly  to 
Denver  or  Pueblo,  for  the  first  reicing.    After  the  peak  movement, 
when  the  Toeaches  were  assumed  to  be  in  a  some'-'hat  advanced  stage 
of  maturity  all  cars  were  reiced  at  Grand  Junction.    This  delayed 
the  movement  of  some  of  them  out  of  the  district,  especially  those 
loaded  east  of  Grand  Junction.     This  raised  the  question  as  to 
the  importajice  of  replenishing  the  ice  a.t  Grand  Junction  on  the 
tennerature  of  the  peaches  during  transit  and  the  effect  on  their 
rate  of  ripening  and  market  quality.     To  obtain  infornation  on 
this  point  cars  A^  D,  F,  and  G  which  were  not  reiced  until  they 
reached  Denver  can  be  compared  with  cars       E,  H,  and  I  that  were 
reiced  at  Grand  Junction,     The  results  are  charted  in  figures  1 
and  2,    As  shown  in  table  1,  cars  A  and  B  were  initially  iced  on 
August  23.    The  reiced  car  (B)  was  loaded  and  returned  for  reicing 
on  the  same  day  but  was  not  actually  reiced  until  5 '10  p.m.  of 
the  follovring  day.     Loading  of  car  A  was  not  comoleted  until  nearly 
nnon  of  the  following  day,  by  Tirhich  time  the  bunkers  were  only 
about  half  full  of  ice.     The  ice  m.elted  was  iDrobably  largely  used 
in  cooling  the  -oart  of  a  load  (350  bushels)  that  was  in  the  car 
overnight.     There  was  no  ap-oreciable  reduction  in  the  rate  of  cooling 
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of  the  load  at  the  top  doorway  in  this  car  compared  with  that 
in  the  car  (B)  reiced  at  Grand  Junction  (Figure  l).    Both  cars 
were  delayed;  car  A  in  being  loaded  and  car  B  in  being  reiced. 
\'Jith  fan  cars  information  on  the  effect  of  replenishing  the  ice 
at  Grand  Junction  instead  of  reicing  at  Denver  can  be  had  by 
comparing  D  and  E  which  were  loaded  the  same  day  they  were 
initially  iced«    At  the  time  loading  was  completed  there  was 
very  little  ice  meltage  as  the  bunkers  of  both  cars  appeared  to 
be  over  7/g  full.    Car  E  was  not  reiced  until  nearly  noon  of  the 
next  day  by  which  time  its  bunkers  were  only  about  half  full. 
Car  D  moved  directly  out  with  nearly  a  full  bunker  of  ice.  Under 
these  conditions  little  or  no  benefit  from  replenishing  the  ice 
at  Grand  Junction  could  be  expected  and  none  is  indicated  by  the 
results  in  figure  1, 

The    cars  loaded  with  lugs  in  the  accompanied  test  (cars 
I*  vs.  H  and  G  vs.  I)  also  showed  no  benefit  fvom  reicing  at 
Grand  Junction  as  compared  with  a  first  reicing  at  Denver 
(Figure  2).     In  this  test  the  cars  not  reiced  at  Grand  Junction 
moved  out  from  Grand  Jiinction  in  the  same  train  as  the  cars 
reiced  there,  since  it  was  necessary  to  have  all  test  Cars  in 
the  same  train.     However,  the  former  were  loaded  late  in  the 
day  so  as  to  move  with  as  little  delay  as  possible  after  loading 
but  did  not  leave  until  the  following  morning.    At  the  time  of 
the  reicing  at  Grand  Junction  there  was  sn  estimated  ice  meltage 
of  2000  pounds  in  car  F  and  ISOO  pounds  in  car  G  (which  was  not 
replenished  in  either  car)  while  car  K  vras  replenished  with  an 
estimated  2000  pounds  and  car  I  vdth  3100  pounds. 

2.    Effect  of  Precooling, 

The  effect  of  larecooling  on  the  ^''^eiPSG         centerline  fruit 
temperature  is  shown  in  figure  3.     In/standrrd  end-bunker  car  the 
fans  at  the  top  bunker  openings  lowered  the  teniDerature  to  50°F, 
(caj:*  K)  from  en  initial  temperature  of  70*  in  9  hours  of  precooling. 
The  slight  rise  in  temperature  during  the  precooling  rierioci  shown 
in  the  graph  vras  due  to  a  temporary  disconnection  of  the  fans 
to  permit  shifting  of  the  errs.     Following  -orecooling  the  tempera- 
ture rose  again  to  5^®,  due  probably  to  equalization  of  the 
temperatures  in  the  load.     The  fruit  temneratures  in  the  non- 
precooled  standard  end-bunker  car  (H)  did  not  reach  until 
about  hS  hours  after  loading  and  remained  about  5**  above  the 
temperatures  in  the  precooled  car  throughout  the  transit  neriod, 

Precooling  by  means  of  the  Preco  fans  installed  under  the 
floor  racks  of  the  car  caused  even  more  cooling  in  the  top  center- 
line  fruit  (car  L)  than  found  in  the  -orecooled  standard  end- 
bunker  car  (car  K) ,     The  average  temperature  in  car  L  (figure  3) 
dro-p-oed  to  les'=5  than  U5°  and  remained  below  50®.     With  the  fans 
continuing  to  operate  in  transit  tl'xe  temperature  continued  to 
drop  fairly  rapidly  and  vras  reduced  to  below  kO°  about  hS  hours 
after  loading.     The  temperatures  in  the  non-precooled  fan  car 
also  drop-oed  rather  rapidly  and  were  reduced  to  slightly  less  than 
hO°  before  the  end  of  the  trip. 
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The  reduced  temperatures  obtained  quickly  by  -orecooling  retards 
rit)ening  end  thus  by  keeping  the  fruit  in  a  firmer  condition  tends 
to  reduce  bruising  -oarticulaxly  in  the  top  of  the  load, 

3.     Effect  of  salt  with  ice  at  r§icings. 

The  effect  of  adding  salt  to  the  ice  during  reicing  on  the 
average  top  centerline  fruit  ten-oeratures  is  shovm  in  figure  h. 
The  standard  end-bunker  car  (M)  had  3OO  pounds  of  salt  added  at  the 
first  reicing  at  Grand  Junction,  and  II7  pounds  at  the  second 
reicing  at  Denver.     As  shown  in  figure  U,  the  termoerature  in  this 
car  was  2  to  3  c'egrees  lower  thrn  in.  the  conparable  car  (H) 
without  salt.     The  fan  car  (iT)  had  salt  added  at  all  reicing 
stations  as  shown  in  trble  5.     The  top  centerline  tera-oeratures  in 
this  car  also  vrere  2  to  3  degrees  below  those  in  the  fan  car 
(I)  without  salt.     These  srrll  differences  in  temperature  could 
not  be  expected  to  npke  any  appreciable  difference  in  the  rate  of 
ripening  of  the  fruit.     After  arrival  at  Minnea-oolis  the  fans  no 
longer  operated,  and  the  temperature  at  the  bottom  bunker  position 
in  the  fan  car  (F)  with  salt  drop-oed  to  30°^-  which  is  dangerously 
close  to  the  freezing  point  of  "oeaches  (average  29. U®).  These 
results  indicate  that  vrhen  salt  is  used  with  the  ice  it  should  be 
added  only  during  the  early  -oart  of  the  trit), 

U,     Comparison  of  types  of  cars. 

The  effect  of  the  type  of  refrigerator  cars  on  the  top  fruit 
temperatures  with  shipments  under  standard  ref ri^ieration  (ice 
replenished  at  Grand  Junction)  is  shown  in  figure  5*     The  results 
show  that  by  noon  of  the  second  day,  the  top  temperatures  in  the 
overhead  bunker  car  were  2,5*^  to  3*^»  lower  than  those  in  the 
standard  end-bunker  car,  but  5®  *o  10*^  hi.'^her  than  those  in  the 
fan  car.     The  tr^^in  did  not  leave  Grand  Junction  until  after 
6:00  a.m.  of  the  second  day  so  the  fans  did  not  start  operating 
until  this  time.     By  1:00  p.m.  of  the  second  day  the  fans  had 
operated  less  than  6  hours  (due  to  delays),  yet  the  average 
fruit  temperature  in  the  top  layer  of  the  fan  car  was  reduced 
6**  beloi'f  that  in  the  overhead  bunker  car  and  9**  below  that  in 
the  standard  end-bunker  car.     Other  comparisons  between  fan 
Cars  and  standard  end-bunker  cars,  with  similar  results,  are  shown 
in  figures  2,  3»  ^«     These  results  shovr  that  decided  benefits 

can  be  obtained  by  using  fan  Cars  whenever  they  are  available, 

5.  Comparison  of  cooling  in  cars  loaded  with  neaches  in 

bushel  baskets  and  l6-r)0und  lugs. 

As  shovm  in  figure  6  the  rate  of  cooling  of  -oeaches  wrapned  and 
packed  in  l6-nound  lugs  was  about  the  same  rs  that  of  -oeaches 
"oacked  (nnvrra-ope^)  in  bushel  baskets.     This  would  indicate  that 
the  better  carr^^'ing  quality  of  peaches  in  lugs  is  due  to  the  better 
-orotection  of  the  fruit  from  bruising  in  the  smaller  package, 

6.  Effect  of  transit  ref riireretion  on  -oeaches  wra-o-oed  and 

■oacVed  in  lugs  in  shi-onents  to  I'innea-ooli s. 

Although  te«;t  lugs  of  ship-oine-ri-oe  and  tree-ri-oe  peaches 
vrere  placed  at  the  bottom  bunker  and  top  door^e'ray  positions  in  each 
car,  the  cars  vrere  unloaded  over  a  -oeriod  of  several  days 
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(Seotenber  2  to  5)  s'^  that  it  was  imjossible  to  naice  direct 
comparisons  anong  the  different  lots.     It  wrs  pIso  irrorpcticpl 
to  meke  inspections  the  sane  length  of  time  af  tf  r  unlorf^ing  as  it. 
was  n^essary  to  be  present  at  the  unloading  of  some  errs  at  tines 
when  inspection  of  lots  from  other  cars  should  have  been  inp,(1e, 

For  the  reasons  stated  and  probably  also  because  of  the 
variability  in  the  fruit  as  xjadred  at  harvest  little  or  no  relation 
was  found  between  the  transit  ref ri,^eration  treatments  aJid  the 
ripeness  and  bruising  of  the  fruit  when  inspected  at  Minneapolis, 
(table  6).     However,  it  is  known  from  other  investie;a.tions  that 
lowered  tecroeratures  greatly  retard  ripenfeng  (  U.  S.  D,  A.  Tech, 
Eul.  680).     The  peaches  of  advanced    maturity  (nearly  tree  ri-oe) 
were  too  soft  to  pressure  test  on  arrival.     The  standard  maturity 
lots  at  the  top  doorway  (TD)  all  averaged  less  thaji  3  pounds  and 
many  were  too  soft  to  pressure  test.     The  average  of  all 
(standard  maturity)  lots  from  the  top  doorway  position  was  only 
1,8  pounds  as  contrasted  with  6,0  pounds  for  those  from  the  bottom 
bunker  position  and  9.5  pounds  at  hrrvest.     The  softer  condition 
of  the  fruit  from  the  top  doorway  was  shovm  by  the  amount  of 
bruising;  the  percentage  of  peaches  froji  the  top  doorway  that 
were  bruised  was  double  that  in  peaches  fron  the  bottom  bunker 
in  both  the  standard  and  the  advanced  maturity  (tree-ripe)  lots. 

7.     Comparison  of  lug-packed,  peaches  of  standard  ma.turity 
and  advanced  maturity. 

As  shown  in  table  6  there  were  3  times  as  many  bruised 
peaches  in  the  tree-ri-pe  lots  as  in  the  lots  of  standard  maturity, 
Ho'-rever,  much  of  the  fruit  was  only  slightly  to  moderately  bruised 
so  that  the  general  condition  or  marketability  of  ma,ny  of  the  tree- 
ripe  lots  was  good  to  very  good,  particularly  of  those  from  the 
bottom  bunker  position.     The  fruit  picked  at  advanced  maturity 
and  loaded  in  the  top  of  the  load  was  full  eating  ripe  but  not 
overri-oe  when  unloaded.     Because  of  softness  and  ripeness  however, 
some  of  these  lots  were  rather  severely  bruised  and  in  only 
fair  or  poor  condition.     The  advanced-maturity  lots  were  of  superior 
color  and  distinctly  better  eating  quality,  and,  when  not  bruised 
excessively,  would  no  doubt  have  brought  a  premium  in  retail 
sale,  compared  with  peaches  of  <!trndard  shipping  maturity. 

Di  scussion 

Kith  the  strndard  end-bunker  cars  now  available  the  only 
method  thrt  promptly  and  effectively  reduced  the  temperatures 
in  the  top  of  the  load  enough  to  axipreciably  retard  ripening  in 
traisit  wrs  pfecooling  for  at  least  nine  hours,     "^ans  installed 
at  the  top  bunker  opening  can  be  used  for  precooling  these 
loads.     Precooling  can  be  done  in  fan  cars  by  attachins:  rotors 
to  the  fan  shaft.    Precooling,  however,  would  require  the  return 
to  Grand  Junction  for  reicing  of  cars  loaded  at  Palisaide  and 
other  stations  east  of  Grand  Junction, 

"'•'cn  cars  (not  precooled.  before  phipm.ejat)  were  also  effective 
in  quickly  reducing  the  top  tenp^^ratures  after  the  cars  started 
rolling.    Used  in  this  w^y  the  fan  C:-rs  ■'•''^uld  not  ha.ve  to  be  delayed 
for  precooling  or  reicing  at  Grand  Junction.     These  cars  are  now 


avsilfitle  to  only  a  limiter'  extent  "but  the  supTjly  is  'being  incressef^. 

It  ^'es  o'bservef'  that  fpn  errs  nny  sometimes  be  lopried  without 
the  ship-oer  "bein^  aware  of  the  loresence  of  the  fans.  Cons^ouently 
they  are  biller*  without  notation  thpt  the  fens  should  be  in  the 
"on"  Toosition  rnd  the  fens  ere  left  off.     ShiT)r»ers  should  be  on 
the  look  out  for  fsn  cprs  and  take  advantage  of  them  when  available. 
The  carriers  could  render  b  worthvrhile  service  to  shixnDers  in  this 
connection  by  notifying  them  when  such  cars  are  available  so 
that  they  could  be  shir)  Ded.  with  the  fen  "on"  or  used,  for  -ore- 
cooling  if  desired.     Both  methods  would  give  better  service  then 
is  now  furnished,  by  standard  end.-bunker  cars  custo.Tiarily  used. 

The  results  in  the  overhead  bunker  car  show  that  its  effective- 
ness in  providing  desirable  tem-oeratures  in  thetot)  of  the  load  wps 
inter.mediate  between  that  of  standard  end  bunker  cars  and  fans  cars 
but  in  the  bottom  layers  (see  trble  7)  gave  higher  temi:)eratures 
than  the  end-bunker  cars  rnd  faJi  cars,     '■''rom  the  standpoint  of 
the  load  as  a.  whole  theoverhead  bunker  car  did  not  seem  to  be 
any  better  than  the  end-bunker  car  and  not  as  good  rs  the  fan 
car. 

The  results  obtained  from,  the  t*^st  lots  of  oe^-'ches  at 
different  stages  of  maturity  are  not  altogether  conclusive.  They 
seem  to  indicate  chiefly  that  closer  sorting  at  tine  of  nacking 
and  segregation  in  the  car  are  essential  if  riper  -oeaches  are  to 
be  shir)i:)ed  successfully  vrithout  -orecooling.     If  adequately  -orecooled, 
or  if  shipped  in  a,  frn  car  with  the  fans  on,  the  indications  are 
that  they  could  be  shipped  successfully  as  now  packed  in  the  16- 
pound  lugs  and  without  special  segregation  in  the  coldest  part  of 
the  car.    Excessive  bruising  would,  undoubtedly  occur  if  ri"oe 
peaches  were  shiij-oed  ih  bushel  baskets  as  the  weight  of  the  fruit 
would  bruise  and  mash  relatively  soft  fruit  in  the  botto.m  of  such 
large  containers.     The  suitability  of  other  tyoes  of  containers 
reported  to  have  given  satisfactory  results  in  the  shipment  of  riner 
■oeaches  in  other  "oarts  of  the  country  was  nnt  tested  but  would 
be  desirable  if  this  investigation  is  resum.ed  another  year. 
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Table  3.    Position  of  electric  resistance 
thermometers  in  loads  of  peaches  from  Colorado. 

Kxjraber  Position 

1  Bottom-Bunker  at  centerline 

2  "         "        "  side 

3  Top  "        "  centerline 

^  "        "  siae 

5  Bottom-quarter length-center line 

6  "  "  "  side 

7  Top  "  "  centerline 

8  "  "  "  side 

9  Bottom-quarterlength- center line 

10  "  "  "  side 

11  Top  "  "  centerline 

12  "  "  "  side 

All  thermometers  v;ere  inserted  in  peaches  at  the  side  of  the  box.  No 
air  temperatures  v;ere  taken  inside  of  the  cars. 
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Table  4.    Running  time  and  outside  tenperatures 
Grand  Junction,  Colorado  to  Minneapolis,  L'inn. 
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